Functional splicing assay shows a pathogenic intronic mutation in neurofibromatosis type 1 (NF1) due to intronic sequence exonization.
Genomic variations with no apparent effect ("neutral polymorphisms") may have a significant effect on splicing. The effect of this type of mutation is difficult to spot, unless a functional assay is undertaken. In our study, DNA sequencing of a patient with clinically defined neurofibromatosis type 1 (NF1) showed only a single polymorphism in intron 30 due to an A>G transition 279 nucleotides from the 3' splice site. Using a minigene splicing assay we conclusively show that this change produces a cryptic exon with a 3' SS defined by the nucleotide change and the unexpected activation of a very weak 5'SS. Further site directed mutagenesis studies aimed at identifying the signals involved in the cryptic exon inclusion were carried out. Interestingly we find that particular characteristics of the cryptic 5' SS are essential for its inclusion. Significantly an additional single nucleotide change disrupting the cryptic 5'ss consensus sequence rescues the effect of the pathogenetic mutation resulting in normal splicing.